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PROGRESS REPORT: W81XWH-011-1-0489  

Introduction 

Identification of new biomarkers that more accurately distinguish indolent from 
aggressive low-risk prostate cancers would have a major impact on prostate cancer 
management. Patients with occult aggressive disease could be counseled appropriately 
for immediate treatment, while those with confirmed indolent disease could select and 
remain on surveillance with more confidence, and likely with a lesser burden of follow-
up testing. Our aims are to validate, in both a pair of radical prostatectomy cohorts and 
in a multicenter active surveillance cohort, a set of urine, blood, and tissue-based 
biomarkers with respect to their prognostic utility. 

Body 

Task 1: Blood and tissue organization for Aim 1 
We have completed accession and processing of all specimens from both UCSF and UW. 
As noted last year, the marginal cost for additional ELISA wells is negligible, so we began 
with N=397 available plasma specimens, i.e., 97 additional specimens beyond the 
original specified case-control study. We also received and processed plasma on 260 
patients from UW. 

We have completed the pathology work required for tissue identification, re-reading, 
and punching cases on N=291 cases from UCSF and N=192 cases from UW. N=118 from 
UCSF and N=82 from UW were upgraded cases and included samples of both Gleason 
pattern 3 and Gleason pattern 4. Thus the total sample N=674. 

All cases have been cut and sent to the Paris lab and to Myriad genetics for DNA and 
RNA extraction, respectively. Nucleic acid yields and quality control checks continue to 
appear excellent. 

Task 2: Blood, urine, and tissue organization for Aim 2 
The total enrollment to the Prostate Active Surveillance Study (PASS) is now over 1300. 
All of these men have contributed baseline urine and serum specimens. Median follow-
up at this point is 3.3 years from diagnosis. Over 287 men have progressed by study 
criteria. The specified analyses in this grant will focus on the first 450 enrollees. Over 
165 of these 450 have progressed by study criteria, which is consistent with baseline 
expectations when the statistical plan was generated. 143 men (87% of those 
reclassified) reclassified due to Gleason grade increase on subsequent biopsy, and 22 
(13%) for increase in biopsy tumor volume. 87 of these men (19%) have gone on to 
prostatectomy and have surgical pathology results available. 



Task 3: Serum analyses (Aims 1 and 2) 
We have now completed all TGF 1 and IL6SR analyses on the N=397 UCSF Aim 1 
specimens, N=260 UW specimens, (Table 1) and the N=505 PASS Aim 2 specimens. All 
patients were diagnosed in 2000 or later with low risk disease (diagnosis PSA < 10 ng/ml, 
clinical stage T1-2, biopsy Gleason grade 2-6) and underwent radical prostatectomy 
monotherapy within 6 months. In the past year, we further undertook to repeat 
analyses on the UCSF specimens given an unexpected finding of different mean scores 
between the two cohorts and the Canary (Aim 2) specimens. The repeat analysis are 
more consistent with the other cohorts, and likely represent batch differences in the 
ELISA plates used. 

Table 1. Aim 1 Cohort characteristics at diagnosis among 657 men with low-risk prostate 
cancer at UCSF and UW 

Normalization of TGF 1 levels for PF4 levels as described last year had no substantive 
effect on the results, so these analyses were performed unadjusted. Box plots of plasma 
concentrations of both markers are illustrated in Figure 1. 

Figure 1: IL6-SR and TGF 1 levels in the UCSF (N=397) and UW (N=260) cohorts 



Primary outcome at RP were rates of upgrade (UG) to Gleason 3+4 or higher or upstage 
(US) to pT3/4. A prespecified subset analysis also analyzed “major” upgrading to 
Gleason ≥4+3 and/or ≥pT3b (Table 3). 

Table 2.  Rates of upgrading and upstaging at radical prostatectomy among UCSF and 
UW men with clinically low-risk prostate cancer 



Each biomarker was analyzed in logistic regression models adjusting for age, percent 
biopsy cores positive, PSA, and study site. Despite re-processing the UCSF specimens as 
described above, we found unexpected statistical interaction between IL-6SR  and study 
site (UCSF vs. UW). On multivariable analysis, IL-6SR associated with 
upgrading/upstaging in opposite directions between the two cohorts, though neither 
was statistically significant (Table 3, Figure 2). 

Table 3: Logistic regression results for IL-6SR and for TGF 1. Age, % cores positive, and 
PSA predicted the primary outcome (any increase in grade) but the markers did not. 
Only age predicted major increase in grade/stage. 



Figure 2: Plots of multivariable model predictions of any or major increase in 
grade/stage for IL-6 (top panels) and TGF 1 (bottom panels). 

Our remaining analysis will be to repeat the analyses using multinomial regression with 
3 possible outcomes (no change / minor upgrading or upstaging / major upgrading or 
upstaging). These will be completed in the next few weeks. 

Task 4 
As noted last year, N=500 PASS participants (Table 4) have had post-DRE urine 
specimens transferred to GenProbe for analysis of urinary PCA3 and TMPRSS2:ERG 
levels, all of which have now been processed (Table 5). Preliminary analyses suggest 
positive associations between the urinary markers and baseline tumor characteristics. A 
paper describing associations between these urine markers and baseline risk 
characteristics on the first N=387 men in PASS has been published (Lin et al, Clin Cancer 
Res 2013; manuscript included previously).  



Table 4: Patient characteristics from the PASS cohort 

Table 5: Distribution of serum IL-6SR, serum TGFb1, urine PCA3, and urine T2-ERG levels 
in the PASS cohort 



In the next 2 months we will obtain updated followup data on these patients to 
maximize the reclassification event rate, and will finalize the analyses of the markers in 
relation to our previously described endpoints. 

Task 5 
As described above, N=674 total specimens have been cut and sent to the Paris lab and 
to Myriad Genetics. The Paris lab has completed DNA extraction on 531 (79%) of the 
specimens, and array comparative genomic hybridization (aCGH) analysis on 471 (70%) 
of the specimens. Work is proceeding rapidly on the remaining specimens, and we 
anticipate all extraction and aCGH analysis to be completed within the next 2 months. In 
addition to the GEMCaP analyses described in the grant, we will further examine the 
fraction of the genome altered (FGA), based on the empiric observation that some of 
these low-risk cases have very low FGAs—perhaps indicative of the most indolent 
prostate tumors that could be managed with a low-intensity surveillance approach. 

Myriad has completed RNA extraction on approximately half the specimens and 
anticipates completion within the next 3 months. We will receive the Prolaris scores as a 
batch when all are completed, and will also receive residual RNA back for future 
analyses. 

Task 6 
As noted previously, the VSIMS database has been updated to accommodate new 
tissue-based data fields, and biomarker data are being entered as they become 
available. We are awaiting maximal follow-up in the PASS cohort before finalizing any 
biomarker analyses in this cohort. Likewise, while we have performed preliminary serum 
studies among the UCSF Aim 1 specimens, we await results from the UW specimens 
before finalizing these or preparing publications. In the meantime, we have continued 
analyses of PSA data from PASS participants with the intent of better understanding of 
PSA kinetics in the active surveillance setting. We subsequently have received and 
processed 1762 full quality of life surveys, of which 550 also include detailed diet and 
lifestyle information. These results will be analyzed together with the biomarker data 
this fall in terms of their ability to predict progression to treatment. 

Key Research Accomplishments 

As noted previously, analysis of baseline urine specimens in PASS (Aim 2) for
PCA3 and TMPRSS2:ERG indicated that both markers are associated with higher-
volume prostate cancer and with the presence of high Gleason grade tumors at
baseline. Both markers combined with PSA yielded better ROC curve results for
prediction of high grade disease (AUC 0.70) than any of the markers alone.



However, these markers do not necessarily appear to be independently 
associated with outcomes, as they associate closely with known clinical markers. 
IL-6 and TGF 1, markers previously associated with biochemical recurrence after
prostatectomy for relatively high risk disease, do not appear to be predictive of
early endpoints of upgrading/upstaging from clinically low risk disease or early
reclassification on active surveillance, though we do plan additional analyses
before this section of the grant is concluded.

Reportable Outcomes 

1. A manuscript, “Urinary TMPRSS2:ERG and PCA3 in an Active Surveillance Cohort:
Results from a Baseline Analysis in the Canary Prostate Active Surveillance Study”
(Lin DW et al, Clin Cancer Res 2013; 19:2442) was published as noted previously.

2. A manuscript “Outcomes of active surveillance for the management of clinically
localized prostate cancer in the prospective, multi-institutional Canary PASS
cohort” updating results from the PASS cohort from a clinical standpoint has
been published (Newcomb LF et al. Outcomes of Active Surveillance for Clinically
Localized Prostate Cancer in the Prospective, Multi-Institutional Canary PASS
Cohort. J Urol 2016; 193:313).

3. Building from our biomarker validation experience accumulating under this grant
and elsewhere, we competed successfully for a 2012 DOD Transformative Impact
Award PC121236 “Development, validation, and dissemination of an integrated
risk prediction model and decision aid to discern aggressive versus indolent
prostate cancer,” which been awarded. Work is well underway, and we will have
the opportunity to compare biomarker results directly in the two cohorts funded.
There is substantial synergy between the two DOD grants both from
infrastructure and scientific standpoints.

4. Dr. Cooperberg submitted a revised NIH/NCI grant entitled,  “Improving prostate
cancer outcome prediction through noninvasive exRNA assessment,” submitted
in response to PA-13-302 Research Project Grant (Parent R01).  This proposal
directly leverages the study populations and data/biospecimen resources being
amassed as part of both Aims of this IMPACT award, and will allow direct
comparison of additional blood-based biomarkers together with the markers
already underway with others and studies under this award. The revised grant,
R01 CA198145-01A1, received an impact score of 22, corresponding to 7%ile. We
are optimistic regarding a final funding decision on this proposal.



Conclusion 

We have made additional progress during the 4th year of this project (no cost 
extension). All plasma and tissue specimens have been collected and distributed to the 
various labs. Plasma and urine processing is complete for both Aims. Tissue processing 
and DNA and RNA extraction and analysis is well underway and should be complete 
within the next three months. 

Appropriately validating biomarkers, assessing their independent contribution to 
prognostic assessment, and determining their optimal clinical use and cost-effectiveness 
all require carefully designed analyses using well-described tissue repositories—exactly 
the sort of work in progress under this grant. The field of prostate cancer biomarkers is 
very rapidly expanding, and this grant has helped us build the foundation on which we 
are now planning and executing many additional studies. This foundation has helped 
establish our research group as national leaders in biomarker validation, and we remain 
very grateful for the continuing support of the DOD and the CDMRP. 

We look forward to completing our analyses and reporting results. 
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